Noninvasive light emitting diode therapy: A novel approach for postinfarction ventricular arrhythmias and neuroimmune modulation.
Sympathetic neural activation plays a key role in the incidence and maintenance of acute myocardial infarction (AMI) induced ventricular arrhythmia (VA). Furthermore, previous studies showed that AMI might induce microglia and sympathetic activation and that microglial activation might contribute to sympathetic activation. Recently, studies showed that light emitting diode (LED) therapy might attenuate microglial activation. Therefore, we hypothesized that LED therapy might reduce AMI-induced VA by attenuating microglia and sympathetic activation. Thirty anesthetized rats were randomly divided into three groups: the Control group (n = 6), AMI group (n = 12), and AMI + LED group (n = 12). Electrocardiogram (ECG) and left stellate ganglion (LSG) neural activity were continuously recorded. The incidence of VAs was recorded during the first hour after AMI. Furthermore, we sampled the brain and myocardium tissue of the different groups to examine the microglial activation and expression of nerve growth factor (NGF), interleukin-18 (IL-18), and IL-1β, respectively. Compared to the AMI group, LED therapy significantly reduced the incidence of AMI-induced VAs (ventricular premature beats [VPB] number: 85.08 ± 13.91 vs 27.5 ± 9.168, P < .01; nonsustained ventricular tachycardia (nSVT) duration: 34.39 ± 8.562 vs 9.005 ± 3.442, P < .05; nSVT number: 18.92 ± 4.52 vs 7.583 ± 3.019, P < .05; incidence rate of SVT/VF: 58.33% vs. 8.33%, P < .05) and reduced the LSG neural activity (P < .01) in the AMI + LED group. Furthermore, LED significantly attenuated microglial activation and reduced IL-18, IL-1β, and NGF expression in the peri-infarct myocardium. LED therapy may protect against AMI-induced VAs by suppressing sympathetic neural activity and the inflammatory response.